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<160> 13 

<170> FastSEQ for Windows Version 4.0 



<210> 1 
<211> 5019 
<212> DNA 

<213> Moraxella catarrhalis 



atqactcatc aggataattc aaaaaactcg tcatcggcag aaaatggggt ttctgctggc 
at?actgcac cgactaaaac tcagcccaaa ccaccaaacc cacccaaacc acaatggcta 
atcSKaa Scgcttaat tgtcggagca attattgccg ctttattgtt gttggcggtg 
ttatttgc" tgaccaacag cgagtcaggt tcaaagtttt taatcgaaaa -ttgcgtta 
qaaactqqca ctaagcttaa gtacagcgaa ggctcaattc gccatggagt ttgggtgcaa 
gatgtcaaaa tcgcLaaag ^gaagatatt accatcacca "aatcgtgc =tatgtacag 
cttqggtggc gagccttgtt tgctcgccaa gtgcatttgg tcaatcctaa gattgataaa 
gtt?a?g?ga caaacaccaa gccatcaaca ggcgaaccct ttgattatgc gacca 
ctaccagtga cgcttaagct tgaaaatgcc aaagtcaatg aaattatcta tgaccaagtg 
aattctqaqc ctgtcgtact gcatcatatc gcatttgatc acgcatcatg ggcagattca 
fcagftaaaa ttgatLcgc Ltgctaagc tatggtgatg Jtattaatat -gccatgcc 
actggtggaa ttgatttaac aggtcattat ccgctgtcgt tgtcggcaga tgtgcatatt 
?tqqcacttg atgatgcgta ttttgatact ttgtcggtga aagcaggcgg tagccttaag 
cSccgttg gtacaitcac tggcaaatat aatcagcatc atgtgacagg cagctttatc 
gctcaaggg? ^ggataaaaa ctcacctttt agcgcacgcc ttgattttga tgaagtacga 
?tac"?a?g ctgacagtca aaatatttta ctaaaaaatg gctctatcat cgctgatggc 
atStctcaa atatcgagct acgcattaac actgagttat ccgccaaaga tattcctgat. 
gagcattatc acggtcg^gg aa?tattcgt ggcagtacca tgcaaatccc "tatttgcag 
gXgatactg ccaatggtac tttggtggca acgggtgata tgacttggga agatggctat 
qagcttgatg ccaccattac agcagacggc tatcgtatcc gtgaagagat Sccaagtgat 
Stcatqaat atagagccta tctacctaag gttttgacag gctcacttgg ggttaagtat 
acgcJaKag acaaagccag tcatgatact cggtttgagt ttgatctgaa tcaaaaagac 
gg?gaacgca ttcaagcgac gctggctcaa aatcaacaga gtgatcatga ^cttggcgt 
a?tgatgcga cttgggcaaa tctaatccgc catgatattc -caaattgg cgagattcat 
aqccqctcag gtcaggcatc agttcgtttg gagaacggac atacctatat taacgcctct 
qctqacattg ttaaacttaa tgccgtccca agcggatcat atcatgtgca agcaaatatt 
lll^lltll agcacttgca c'ttgacagat tttaactatc aaggtgtgat ^cgagttg 
acaaqtactg gcagggttga ttttgcgact gcccaaagac cgcttgagtg gcagcttgat 
gtcactgcca atccagtcaa acccaatgcg tattttcaaa cacccaatca -caccgttt 
aaqcaaattt caggcagaat aattgcttca gggcgtctgc gtgagataga tggtgtgtca 
Scatgaca "aaag^gga tgacagtgat ttaaccgctt tattaaatga cggcaagcaa 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
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gtacatctga 
cttaaggcaa 
agcattggat 
atgaatgact 
tggcaaattc 
ttagttgcga 
gatgatatcg 
ctaagtattg 
ggcacagcag 
cagctagagg 
gacttaaacg 
atcagtaatt 
ttatatgcca 
gcaagccgcc 
aacgcacgcc 
attggcaata 
gtgattgatc 
gtcgtcaatg 
agatttgcca 
aatagcgaaa 
aaatctgctc 
aaaagcggtg 
cgatatcatg 
cgtcagccga 
tgttggcaat 
ttaagttata 
gtactattgg 
aaggcaatgt 
ggtacaattg 
tctgtgattg 
gcaggtcgtg 
ggtgcgcttg 
caaacattga 
ttgttttatg 
cccatttctg 
agatttatgg 
ctgtatgctc 
acggcacaaa 
gttcaaggcg 
atcgtaaccg 
cagattttaa 
aatgagattg 
actcagtcag 
aaaatcgatg 
gacatgctta 
ggcgttcgca 
ttggatgaat 
ttgggtatca 
ttaagcttag 
tttcagagtt 
ggctatatta 
accttatcca 



tgggtcaagg 
attttgatgg 
tggatattga 
caggcaaagt 
aagggcgatt 
tcatcacagg 
cactcacttt 
atgcgacagg 
gcacgctgaa 
ctgatatgaa 
gtacaattca 
tggatattac 
agctttccct 
caccgacttc 
aaacccaaaa 
atcatttggc 
ttgggcagct 
atcatcacgc 
atatcaccat 
gccagctgtt 
ggatggattt 
atatcgaagc 
gtgttttgtc 
ccgagtttag 
cggcacatat 
caccgcaatc 
cggctctacc 
ggcaggcagg 
gcttaactca 
ccaaaagtgt 
gttatgccga 
ttatgaatga 
gcggtaaagt 
gtaatgccaa 
atgttgatgc 
gtggtgaggg 
gccttggcgt 
tcagccctga 
ttgttagtat 
aatccccaga 
gtagagcgaa 
aatttcgtgg 
gacaaggtgc 
tcatcggtca 
atccacgctt 
ttcgtggaac 
accaagcaat 
cagagcaggg 
gtttgtcagg 
tgaccattga 
caccagattt 
tgcgttatca 



cgtcagcaag 
caagcttgct 
aggtgatttg 
atcgcttgca 
agatgaggtg 
cgatcttgcc 
tgatggtcaa 
ttctggcaat 
tgcgacaggc 
ttcattgaat 
gcttgcaggc 
aggtagctac 
acctaaagat 
gtctgatgat 
tatcgttcat 
catatcaggc 
gattgatacc 
tttgccaact 
ccaaaacgcc 
ggttcagggt 
tagtggcaca 
atctatgcat 
tgatggtttt 
ctatggattg 
ccaaggcgat 
agggaatgtc 
cagtgatatt 
tcaatcacct 



agaagagaca 
tgataatggc 
tgtaatcatc 
tcttaatttg 
cagcttggca 
tttaaagaat 
cacggtgaac 
tcatggtgtg 
atttggtgaa 
gctggaagtg 
cccatcagca 
tgtatcagtc 
accttgggat 
atttggggcg 
aatgcaagct 
aaatttggat 
atctattgag 
ggcatcaaat 
gaatgcactg 
ttttcgctca 
aaccagagat 
tgcctcgggc 
gtatttgcgt 
attgacacgc 



attaggctac 
caagatatct 
aatgatttga 
ggtcgtcttg 
gataccgccg 
acatcaggca 
gtgattaaca 
cgctttatgg 
tgggtagata 
ttgggtgcat 
aactggcaag 
aataatcagc 
ttggctgggt 
ttattggcac 
aaactcaatg 
gatgaaagac 
gcaagtggtg 
ttatatattg 
caagctatcg 
gatgatatta 
gaagccgatc 
attgatgggg 
gtcaagagtg 
gatgataata 
ggcgtgggtg 
aatcttatta 
cattggaaat 
ttggttgatg 
ggttatattg 
ttaaaggtaa 
aaccccaagc 
gcggtattgc 
ggtggcttag 
ggtgcattag 
atacgaggta 
ctttatggtg 
aatctgaccg 
attatcagac 
accattcgtc 
attgaccgcc 
attaatgcaa 
gtattaccat 
cttggcgtgg 
ttaaattatg 
ggtgaaaaac 
ccaaacatta 
gtgacaggac 
caagtaacca 
ttaaccaacc 
agctcagatg 
tatggcgtgg 
cgtgtttata 



aagatggaca 
taccgcaggt 
ccatcacacg 
gattaaatga 
cttttgttga 
gatatcgtga 
attcaatccc 
tcaatcatct 
ttagccaagg 
ttatccagtc 
agtctcatca 
cacttatcgc 
atatccaaag 
taaaaaatcg 
ctgataatct 
agttgaccgc 
cgattcaagg 
atgccagtgt 
gtaaaattgt 
tcgtgatggg 
atatcttatc 
catttaatcg 
gatttggcaa 
gcttacaaat 
cgatttgttt 
tccaaaatct 
ccatgctcaa 
ctgtactgta 
agatgccata 
gaaccgatat 
aaacagacaa 
gaccattttt 
gtggtacatt 
cgattgttgg 
ctaaagcacg 
aaatggattg 
tcagccagcc 
ctttccaaaa 
cgccagaggc 
gtatcacagg 
atatcggtgt 
tggcaggcgc 
ttcaggtttc 
cccaaattcg 
aaattgaagg 
ccgtatttaa 
gcattagcga 
atcaccttgc 
aaattggtca 
ataccaatgt 
gtgtgtttaa 
ttgaagcaac 



aattagccat 
agctgactca 
ggcagtcatg 
cggtattcat 
tgatgacaat 
tggcgtgatg 
aaatggtcat 
aagacatgat 
tgctgcatgg 
gctagatact 
agtcattgat 
cacaggcagc 
tatcaagcaa 
tattgataac 
acaagtccgc 
cagtgtgaat 
cggtgtgatt 
ctcatcactc 
caatctgggt 
acgcaccatt 
aatttcaacc 
caacaatatg 
aatgtcacag 
tgcagcgcat 
acaagataca 
tgatactcaa 
tggtcgcatt 
ttctgatgat 
tcagcgtgcg 
cttgggtacg 
gcccatttct 
cccgagcatt 
atccaaacca 
cgtaccaatg 
cttagacggt 
ggcagaagag 
accgcttgtg 
atttgtagat 
aaccgcagat 
taatattgac 
tgatttgggt 
gatacatttg 
taaacgcaca 
ttttgatggc 
gcaaacggtg 
tgatgcaggt 
atcaagtgat 
tgctgctggc 
cgcatttggt 
taatgttaca 
tgctgaatca 
cagtgccgct 



1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 



gaaaatatgg ttgatgtgat ttatcgttgg aagttttag 



5019 



<210> 2 
<211> 1672 
<212> PRT 

<213> Moraxella catarrhalis 



<400> 2 



Met 


Thr 


His 


Gin 


Asp 


Asn 


Ser 


Lvs 


Asn 


Ser 


Ser Ser Ala Glu Asn 


Glv 

J: 


1 








5 










10 


15 




Val 


Ser 


Ala 


Glv 


Val 


Ala 


Ala 


Pro 


Thr 


Lvs 


Thr Gin Pro Lys Pro 


Pro 








20 










25 




30 




Asn 


Pro 


Pro 


Lvs 


Pro 


Gin 


Trp 


Leu 


He 


Tvr 

J: 


Leu He Arg Leu He 


Val 






35 










40 






45 




Glv 


Ala 


He 


He 


Ala 


Ala 


Leu 


Leu 


Leu 


Leu 


Ala Val Leu Phe Ala 


Met 




50 










55 








60 




Thr 


Asn 


Ser 


Glu 


Ser 


Glv 


Ser 


Lvs 


Phe 


Leu 


He Glu Lys He Ala 


Leu 


65 










70 










75 


80 


Glu 


Thr 


Glv 


Thr 


Lys 


Leu 


Lys 


Tvr 

JT 


Ser 


Glu 


Gly Ser He Arg His 


Glv 










85 










90 


95 




Val 


Trp 


Val 


Gin 


Asp 


Val 


Lvs 


He 


Ala 


Gin 


Ser Glu Asp He Thr 


He 








100 










105 




110 




Thr 


lie 


Asn 


Arg 


Ala 


Tvr 

Jr 


Val 


Gin 


Leu 


Glv 

VJ - L Jr 


Trp Ara Ala Leu Phe 


Ala 






115 










120 






125 




Arg 


Gin 


Val 


His 


Leu 


Val 


Asn 


Pro 


Lys 


He 


Asp Lys Val Tyr Val 


Thr 




130 










135 








140 




Asn 


Thr 


Lys 


Pro 


Ser 


Thr 


Glv 


Glu 


Pro 


Phe 


Asp Tyr Ala Thr He 


Asn 


145 










150 










155 


160 


Leu 


Pro 


Val 


Thr 


Leu 


Lys 


Leu 


Glu 


Asn 


Ala 


Lys Val Asn Glu He 


He 










165 










170 


175 




Tvr 

Jr 


Asp 


Gin 


Val 


Asp 


Ser 


Glu 


Pro 


Val 


Val 


Leu His His He Ala 


Phe 








i on 
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190 




Asp 


His 


Ala 


Ser 


Trp 


Ala 


Asp 


Ser 


Thr 


Val 


Lys He Asp Asn Ala 


Met 






195 










200 






205 




Leu 


Ser 


Tyr 


Gly 


Asp 


Asp 


He 


Asn 


He 


Ser 


His Ala Thr Gly Gly 


He 




210 










215 








220 




Asp 


Leu 


Thr 


Gly 


His 


Tyr 


Pro 


Leu 


Ser 


Leu 


Ser Ala Asp Val His 


He 


225 










230 










235 


240 


Leu 


Ala 


Leu 


Asp 


Asp 


Ala 


Tyr 


Phe 


Asp 


Thr 


Leu Ser Val Lys Ala 


Gly 










245 










250 


255 




Gly 


Ser 


Leu 


Lys 


Arg 


Thr 


Val 


Gly 


Thr 


Leu 


Thr Gly Lys Tyr Asn 


Gin 








260 










265 




270 




His 


His 


Val 


Thr 


Gly 


Ser 


Phe 


He 


Ala 


Gin 


Gly Leu Asp Lys Asn 


Ser 






275 










280 






285 




Pro 


Phe 


Ser 


Ala 


Arg 


Leu 


Asp 


Phe 


Asp 


Glu 


Val Arg Leu Pro Tyr Ala 




290 










295 








300 




Asp 


Ser 


Gin 


Asn 


He 


Leu 


Leu 


Lys 


Asn 


Gly 


Ser lie He Ala Asp 


Gly 


305 










310 










315 


320 


Val 


He 


Ser 


Asn 


He 


Glu 


Leu 


Arg 


He 


Asn 


Thr Glu Leu Ser Ala 


Lys 










325 










330 


335 




Asp 


He 


Pro 


Asp 


Gly 


His 


Tyr 


His 


Gly 


Arg 


Gly He He Arg Gly 


Ser 








340 










345 




350 





Thr 


Met 


Gin 


He 






355 




Val 


Ala 


Thr 


Gly 




370 






Thr 


He 


Thr 


Ala 


385 








Tyr 


His 


Glu 


Tyr 


Gly 


Val 


Lys 


Tyr 








420 


Glu 


Phe 


Asp 


Leu 






435 




Ala 


Gin 


Asn 


Gin 




450 






Trp 


Ala 


Asn 


Leu 


465 








Ser 


Arg 


Ser 


Gly 


lie 


Asn 


Ala 


Ser 








500 


Ser 


Tyr 


His 


Val 






515 




Thr 


Asp 


Phe 


Asn 




530 






Arg 


Val 


Asp 


Phe 


545 








Val 


Thr 


Ala 


Asn 


Gin 


Thr 


Pro 


Phe 








580 


Leu 


Ara 


Glu 


He 






595 




Ser 


Asp 


Leu 


Thr 




610 






Gly 


Gin 


Gly 


Val 


625 








Leu 


Lys 


Ala 


Asn 


Val 


Ala 


Asp 


Ser 








660 


Leu 


Thr 


He 


Thr 






675 




Leu 


Ala 


Gly 


Ara 




690 






Gly 


Arg 


Leu 


Asp 


705 








Leu 


Val 


Ala 


He 


Asp 


Gly 


Val 


Met 








740 


Asn 


Asn 


Ser 


He 






755 




Gly 


Asn 


Arg 


Phe 




770 







Pro 


Tyr 


Leu 


Gin 








360 


Asp 


Met 


Thr 


Trp 






375 




Asp 


Gly 


Tyr 


Arg 




390 






Arg 


Ala 


Tyr 


Leu 


405 








Thr 


Leu 


Leu 


Asp 


Asn 


Gin 


Lys 


Asp 








440 


Gin 


Ser 


Asp 


His 






455 




He 


Arg 


His 


Asp 




470 






Gin 


Ala 


Ser 


Val 


485 








Ala 


Asp 


He 


Val 


Gin 


Ala 


Asn 


He 








520 


Tvr 


Gin 


Gly 


Val 






535 




Ala 


Thr 


Ala 


Gin 




550 






Pro 


Val 


Lys 


Pro 


565 








Glu 


Gin 


He 


Ser 


Asp 


Gly 


Val 


Ser 








600 


Ala 


Leu 


Leu 


Asn 






615 




Ser 


Lys 


He 


Arg 




630 






Phe 


Asp 


Gly 


Lys 


645 








Ser 


He 


Gly 


Leu 


Arg 


Ala 


Val 


Met 








680 


Leu 


Glv 


Leu 


Asn 






695 




Glu 


Val 


Asp 


Thr 




710 






He 


Thr 


Gly 


Asp 


725 








Asp 


Asp 


He 


Ala 


Pro 


Asn 


Gly 


His 








760 


Met 


Val 


Asn 


His 






775 





Ala 


Asp 


Thr 


Ala 


Glu 


Asp 


Gly 


Tyr 








380 


He 


Arg 


Glu 


Glu 






395 




Pro 


Lys 


Val 


Leu 




410 






Lys 


Ala 


Ser 


His 


425 








Gly 


Glu 


Arg 


He 


Glu 


Pro 


Trp 


Arg 








460 


He 


Pro 


Gin 


He 






475 




Arg 


Leu 


Glu 


Asn 




490 






Lys 


Leu 


Asn 


Ala 


505 








Glu 


Gin 


Asn 


Gin 


Met 


Gly 


Glu 


Leu 








540 


Arg 


Pro 


Leu 


Glu 






555 




Asn 


Ala 


Tyr 


Phe 




570 






Gly 


Arg 


He 


He 


585 








He 


His 


Asp 


He 


Asp 


Gly 


Lys 


Gin 








620 


Leu 


Gin 


Asp 


Gly 






635 




Leu 


Ala 


Gin 


Asp 




650 






Asp 


He 


Glu 


Gly 


665 








Met 


Asn 


Asp 


Ser 


Asp 


Gly 


He 


His 








700 


Ala 


Ala 


Phe 


Val 






715 




Leu 


Ala 


Thr 


Ser 




730 






Leu 


Thr 


Phe 


Asp 


745 








Leu 


Ser 


He 


Asp 


Leu 


Arg 


His 


Asp 



780 



Asn 


Gly 


Thr 


Leu 


365 








Glu 


Leu 


Asp 


Ala 


Met 


Pro 


Ser 


Asp 








400 


Thr 


Gly 


Ser 


Leu 






415 




Asp 


Thr 


Arg 


Phe 




430 






Gin 


Ala 


Thr 


Leu 


445 








He 


Asp 


Ala 


Thr 


Gly 


Glu 


He 


His 








480 


Gly 


His 


Thr 


Tyr 






495 




Val 


Pro 


Ser 


Gly 




510 






His 


Leu 


His 


Leu 


525 








Thr 


Gly 


Thr 


Gly 


Trp 


Gin 


Leu 


Asp 








560 


Gin 


Thr 


Pro 


Asn 






575 




Ala 


Ser 


Gly 


Arg 




590 






Lys 


Val 


Asp 


Asp 


605 








Val 


His 


Leu 


Met 


Gin 


He 


Ser 


His 








640 


He 


Leu 


Pro 


Gin 






655 




Asp 


Leu 


Asn 


Asp 




670 






Gly 


Lys 


Val 


Ser 


685 








Trp 


Gin 


He 


Gin 


Asp 


Asp 


Asp 


Asn 








720 


Gly 


Arg 


Tyr 


Arg 






735 




Gly 


Gin 


Val 


He 




750 






Ala 


Thr 


Gly 


Ser 


765 








Gly 


Thr 


Ala 


Gly 



Thr 


Leu 


Asn 


Ala 


Thr 


Gly 


Trp 


Val 


Asp 


He 


Ser 


Gin 


Gly 


Ala 


Ala 


Trp 


785 










790 










795 










800 


Gin 


Leu 


Glu 


Ala 


Asp 
805 


Met 


Asn 


Ser 


Leu 


Asn 
810 


Leu 


Gly 


Ala 


Phe 


He 
815 


Gin 


Ser 


Leu 


Asp 


Thr 
820 


Asp 


Leu 


Asn 


Gly 


Thr 
825 


He 


Gin 


Leu 


Ala 


Gly 
830 


Asn 


Trp 


Gin 


Glu 


Ser 
835 


His 


Gin 


Val 


He 


Asp 
840 


He 


Ser 


Asn 


Leu 


Asp 
845 


He 


Thr 


Gly 


Ser 


Tyr 
850 


Asn 


Asn 


Gin 


Pro 


Leu 
855 


He 


Ala 


Thr 


Gly 


Ser 
860 


Leu 


Tyr 


Ala 


Lys 


Leu 


Ser 


Leu 


Pro 


Lys 


Asp 


Leu 


Ala 


Gly 


Tyr 


He 


Gin 


Ser 


He 


Lys 


Gin 


865 










870 










875 










880 


Ala 


Ser 


Arg 


Pro 


Pro 
885 


Thr 


Ser 


Ser 


Asp 


Asp 
890 


Leu 


Leu 


Ala 


Leu 


Lys 
895 


Asn 


Arg 


He 


Asp 


Asn 
900 


Asn 


Ala 


Arg 


Gin 


Thr 
905 


Gin 


Asn 


He 


Val 


His 
910 


Lys 


Leu 


Asn 


Ala 


Asp 
915 


Asn 


Leu 


Gin 


Val 


Arg 
920 


He 


Gly 


Asn 


Asn 


His 
925 


Leu 


Ala 


He 


Ser 


Gly 
930 


Asp 


Glu 


Arg 


Gin 


Leu 
935 


Thr 


Ala 


Ser 


Val 


Asn 
940 


Val 


He 


Asp 


Leu 


Gly 


Gin 


Leu 


He 


Asp 


Thr 


Ala 


Ser 


Gly 


Ala 


He 


Gin 


Gly 


Gly 


Val 


He 


945 










950 










955 










960 


Val 


Val 


Asn 


Asp 


His 
965 


His 


Ala 


Leu 


Pro 


Thr 
970 


Leu 


Tyr 


He 


Asp 


Ala 
975 


Ser 


Val 


Ser 


Ser 


Leu 
980 


Arg 


Phe 


Ala 


Asn 


He 
985 


Thr 


He 


Gin 


Asn 


Ala 
990 


Gin 


Ala 


He 


Gly 


Lys 


He 


Val 


Asn 


Leu 


Gly 


Asn 


Ser 


Glu 


Ser 


Gin 


Leu 


Leu 


Val 






995 










1000 








1005 






Gin 


Gly 


Asp 


Asp 


He 


He 


Val 


Met 


Gly 


Arg 


Thr 


He 


Lys 


Ser 


Ala 


Arg 




1010 








1015 








1020 








Met 


Asp 


Phe 


Ser 


Gly 


Thr 


Glu Ala Asp 


His 


He 


Leu 


Ser 


He 


Ser 


Thr 


1025 








1030 








1035 








1040 


Lys 


Ser Gly 


Asp 


He 


Glu 


Ala 


Ser 


Met 


His 


He Asp 


Gly Ala 


Phe 


Asn 










1045 








1050 








1055 


Arg Asn Asn 


Met 


Arg Tyr 


His 


Gly Val 


Leu 


Ser Asp 


Gly 


Phe 


Val 


Lys 








1060 








1065 








1070 




Ser 


Gly 


Phe 


Gly Lys 


Met 


Ser 


Gin Arg Gin 


Pro 


Thr 


Glu 


Phe 


Ser 


Tyr 






1075 








1080 








1085 






Gly Leu Asp Asp Asn 


Ser 


Leu 


Gin 


He 


Ala 


Ala 


His 


Cys 


Trp 


Gin 


Ser 




1090 








1095 








1100 








Ala 


His 


He 


Gin Gly Asp 


Gly Val 


Gly Ala 


He 


Cys 


Leu Gin Asp 


Thr 


1105 








1110 








1115 








1120 


Leu 


Ser 


Tyr 


Thr 


Pro 


Gin 


Ser 


Gly Asn Val Asn 


Leu 


He 


He 


Gin 


Asn 










1125 








1130 








1135 


Leu Asp 


Thr 


Gin 


Val 


Leu 


Leu 


Ala 


Ala 


Leu 


Pro 


Ser Asp 


He 


His 


Trp 








1140 








1145 








1150 




Lys 


Ser 


Met 


Leu 


Asn 


Gly Arg 


He 


Lys Ala Met Trp 


Gin 


Ala 


Gly 


Gin 






1155 








1160 








1165 






Ser 


Pro 


Leu Val Asp Ala Val 


Leu Tyr 


Ser Asp Asp 


Gly Thr 


He 


Gly 




1170 








1175 








1180 








Leu 


Thr 


Gin 


Glu 


Glu 


Thr 


Gly Tyr 


He 


Glu 


Met 


Pro 


Tyr 


Gin 


Arg 


Ala 


1185 








1190 








1195 








1200 


Ser 


Val 


He 


Ala 


Lys 


Ser Val Asp Asn Gly 


Leu 


Lys 


Val Arg 


Thr 


Asp 



1205 1210 1215 



lie Leu Gly Thr Ala Gly Arg Gly Tyr Ala Asp Val lie lie Asn Pro 

1220 1225 1230 

Lys Gin Thr Asp Lys Pro lie Ser Gly Ala Leu Val Met Asn Asp Leu 

1235 "* 1240 1245 

Asn Leu Ala Val Leu Arg Pro Phe Phe Pro Ser lie Gin Thr Leu Ser 

1250 1255 1260 

Gly Lys Val Ser Leu Ala Gly Gly Leu Gly Gly Thr Leu Ser Lys Pro 
1265 1270 1275 1280 

Leu Phe Tyr Gly Asn Ala Asn Leu Lys Asn Gly Ala Leu Ala lie Val 

1285 1290 1295 

Gly Val Pro Met Pro lie Ser Asp Val Asp Ala Thr Val Asn lie Arg 

1300 1305 1310 

Gly Thr Lys Ala Arg Leu Asp Gly Arg Phe Met Gly Gly Glu Gly His 

1315 " ^ 1320 ~ 1325 

Gly Val Leu Tyr Gly Glu Met Asp Trp Ala Glu Glu Leu Tyr Ala Arg 

1330 " 1335 1340 

Leu Gly Val Phe Gly Glu Asn Leu Thr Val Ser Gin Pro Pro Leu Val 
1345 1350 1355 1360 

Thr Ala Gin He Ser Pro Glu Leu Glu Val He He Arg Pro Phe Gin 

1365 1370 1375 

Lys Phe Val Asp Val Gin Gly Val Val Ser He Pro Ser Ala Thr He 

1380 1385 1390 

Arg Pro Pro Glu Ala Thr Ala Asp He Val Thr Glu Ser Pro Asp Val 

1395 1400 1405 

Ser Val He Asp Arg Arg He Thr Gly Asn He Asp Gin He Leu Ser 

1410 1415 1420 

Arg Ala Lys Pro Trp Asp He Asn Ala Asn He Gly Val Asp Leu Gly 
1425 1430 1435 ^ 1440 

Asn Glu He Glu Phe Arg Gly Phe Gly Ala Val Leu Pro Leu Ala Gly 

1445 " ~ 1450 1455 

Ala He His Leu Thr Gin Ser Gly Gin Gly Ala Met Gin Ala Leu Gly 

1460 " 1465 1470 

Val Val Gin Val Ser Lys Arg Thr Lys He Asp Val He Gly Gin Asn 

1475 1480 1485 

Leu Asp Leu Asn Tyr Ala Gin He Arg Phe Asp Gly Asp Met Leu Asn 

1490 1495 1500 

Pro Arg Leu Ser He Glu Gly Glu Lys Gin He Glu Gly Gin Thr Val 
1505 1510 1515 1520 

Gly Val Arg He Arg Gly Thr Ala Ser Asn Pro Asn He Thr Val Phe 

1525 1530 1535 

Asn Asp Ala Gly Leu Asp Glu Tyr Gin Ala Met Asn Ala Leu Val Thr 

1540 " 1545 1550 

Gly Arg He Ser Glu Ser Ser Asp Leu Gly He Thr Glu Gin Gly Phe 

1555 1560 ~ 1565 

Arg Ser Gin Val Thr Asn His Leu Ala Ala Ala Gly Leu Ser Leu Gly 

1570 1575 1580 

Leu Ser Gly Thr Arg Asp Leu Thr Asn Gin He Gly His Ala Phe Gly 
1585 1590 1595 1600 

Phe Gin Ser Leu Thr He Asp Ala Ser Gly Ser Ser Asp Asp Thr Asn 

1605 1610 1615 

Val Asn Val Thr Gly Tyr He Thr Pro Asp Leu Tyr Leu Arg Tyr Gly 

1620 1625 1630 

Val Gly Val Phe Asn Ala Glu Ser Thr Leu Ser Met Arg Tyr Gin Leu 
1635 1640 1645 



Thr Arg Arg Val Tyr lie Glu Ala Thr Ser Ala Ala Glu Asn Met Val 

1650 1655 1660 

Asp Val lie Tyr Arg Trp Lys Phe 
1665 1670 

<210> 3 
<211> 2979 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 3 

atgaatgact caggcaaagt atcgcttgca ggtcgtcttg gattaaatga cggtattcat 60 

tggcaaattc aagggcgatt agatgaggtg gataccgccg cttttgttga tgatgacaat 120 

ttagttgcga tcatcacagg cgatcttgcc acatcaggca gatatcgtga tggcgtgatg 180 

gatgatatcg cactcacttt tgatggtcaa gtgattaaca attcaatccc aaatggtcat 240 

ctaagtattg atgcgacagg ttctggcaat cgctttatgg tcaatcatct aagacatgat 300 

ggcacagcag gcacgctgaa tgcgacaggc tgggtagata ttagccaagg tgctgcatgg 360 

cagctagagg ctgatatgaa ttcattgaat ttgggtgcat ttatccagtc gctagatact 420 

gacttaaacg gtacaattca gcttgcaggc aactggcaag agtctcatca agtcattgat 480 

. atcagtaatt tggatattac aggtagctac aataatcagc cacttatcgc cacaggcagc 540 

ttatatgcca agctttccct acctaaagat ttggctgggt atatccaaag tatcaagcaa 600 

gcaagccgcc caccgacttc gtctgatgat ttattggcac taaaaaatcg tattgataac 660 

aacgcacgcc aaacccaaaa tatcgttcat aaactcaatg ctgataatct acaagtccgc 720 

attggcaata atcatttggc catatcaggc gatgaaagac agttgaccgc cagtgtgaat 780 

gtgattgatc ttgggcagct gattgatacc gcaagtggtg cgattcaagg cggtgtgatt 840 

gtcgtcaatg atcatcacgc tttgccaact ttatatattg atgccagtgt ctcatcactc 900 

agatttgcca atatcaccat ccaaaacgcc caagctatcg gtaaaattgt caatctgggt 960 

aatagcgaaa gccagctgtt ggttcagggt gatgatatta tcgtgatggg acgcaccatt 1020 

aaatctgctc ggatggattt tagtggcaca gaagccgatc atatcttatc aatttcaacc 1080 

aaaagcggtg atatcgaagc atctatgcat attgatgggg catttaatcg caacaatatg 1140 

cgatatcatg gtgttttgtc tgatggtttt gtcaagagtg gatttggcaa aatgtcacag 1200 

cgtcagccga ccgagtttag ctatggattg gatgataata gcttacaaat tgcagcgcat 1260 

tgttggcaat cggcacatat ccaaggcgat ggcgtgggtg cgatttgttt acaagataca 1320 

ttaagttata caccgcaatc agggaatgtc aatcttatta tccaaaatct tgatactcaa 1380 

gtactattgg cggctctacc cagtgatatt cattggaaat ccatgctcaa tggtcgcatt 1440 

aaggcaatgt ggcaggcagg tcaatcacct ttggttgatg ctgtactgta ttctgatgat 1500 

ggtacaattg gcttaactca agaagagaca ggttatattg agatgccata tcagcgtgcg 1560 

tctgtgattg ccaaaagtgt tgataatggc ttaaaggtaa gaaccgatat cttgggtacg 1620 

gcaggtcgtg gttatgccga tgtaatcatc aaccccaagc aaacagacaa gcccatttct 1680 

ggtgcgcttg ttatgaatga tcttaatttg gcggtattgc gaccattttt cccgagcatt 1740 

caaacattga gcggtaaagt cagcttggca ggtggcttag gtggtacatt atccaaacca 1800 

ttgttttatg gtaatgccaa tttaaagaat ggtgcattag cgattgttgg cgtaccaatg 1860 

cccatttctg atgttgatgc cacggtgaac atacgaggta ctaaagcacg cttagacggt 1920 

agatttatgg gtggtgaggg tcatggtgtg ctttatggtg aaatggattg ggcagaagag 1980 

ctgtatgctc gccttggcgt atttggtgaa aatctgaccg tcagccagcc accgcttgtg 2040 

acggcacaaa tcagccctga gctggaagtg attatcagac ctttccaaaa atttgtagat 2100 

gttcaaggcg ttgttagtat cccatcagca accattcgtc cgccagaggc aaccgcagat 2160 

atcgtaaccg aatccccaga tgtatcagtc attgaccgcc gtatcacagg taatattgac 2220 

cagattttaa gtagagcgaa accttgggat attaatgcaa atatcggtgt tgatttgggt 2280 

aatgagattg aatttcgtgg atttggggcg gtattaccat tggcaggcgc gatacatttg 2340 

actcagtcag gacaaggtgc aatgcaagct cttggcgtgg ttcaggtttc taaacgcaca 2400 

aaaatcgatg tcatcggtca aaatttggat ttaaattatg cccaaattcg ttttgatggc 2460 

gacatgctta atccacgctt atctattgag ggtgaaaaac aaattgaagg gcaaacggtg 2520 

ggcgttcgca ttcgtggaac ggcatcaaat ccaaacatta ccgtatttaa tgatgcaggt 2580 



ttggatgaat accaagcaat gaatgcactg gtgacaggac gcattagcga atcaagtgat 2640 
ttgggtatca cagagcaggg ttttcgctca caagtaacca atcaccttgc tgctgctggc 2700 
ttaagcttag gtttgtcagg aaccagagat ttaaccaacc aaattggtca cgcatttggt 2760 
tttcagagtt tgaccattga tgcctcgggc agctcagatg ataccaatgt taatgttaca 2820 
qgctatatta caccagattt gtatttgcgt tatggcgtgg gtgtgtttaa tgctgaatca 
accttatcca tgcgttatca attgacacgc cgtgtttata ttgaagcaac cagtgccgct 
gaaaatatgg ttgatgtgat ttatcgttgg aagttttag 



<210> 4 
<211> 992 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 4 

Met Asn Asp Ser Gly Lys Val Ser Leu Ala Gly Arg Leu Gly Leu Asn 

1 5 10 15 

Asp Gly He His Trp Gin He Gin Gly Arg Leu Asp Glu Val Asp Thr 

20 25 30 

Ala Ala Phe Val Asp Asp Asp Asn Leu Val Ala He He Thr Gly Asp 

35 40 45 

Leu Ala Thr Ser Gly Arg Tyr Arg Asp Gly Val Met Asp Asp He Ala 

50 55 60 

Leu Thr Phe Asp Gly Gin Val He Asn Asn Ser He Pro Asn Gly His 
65 70 "75 80 

Leu Ser He Asp Ala Thr Gly Ser Gly Asn Arg Phe Met Val Asn His 

85 90 95 

Leu Arg His Asp Gly Thr Ala Gly Thr Leu Asn Ala Thr Gly Trp Val 

100 105 HO 

Asp He Ser Gin Gly Ala Ala Trp Gin Leu Glu Ala Asp Met Asn Ser 

115 120 125 

Leu Asn Leu Gly Ala Phe He Gin Ser Leu Asp Thr Asp Leu Asn Gly 

130 ' 135 140 

Thr He Gin Leu Ala Gly Asn Trp Gin Glu Ser His Gin Val He Asp 
145 150 155 160 

He Ser Asn Leu Asp He Thr Gly Ser Tyr Asn Asn Gin Pro Leu He 

165 170 175 

Ala Thr Gly Ser Leu Tyr Ala Lys Leu Ser Leu Pro Lys Asp Leu Ala 

180 185 190 

Glv Tvr He Gin Ser He Lys Gin Ala Ser Arg Pro Pro Thr Ser Ser 

195 200 205 

Asp Asp Leu Leu Ala Leu Lys Asn Arg He Asp Asn Asn Ala Arg Gin 

* 210 215 220 

Thr Gin Asn He Val His Lys Leu Asn Ala Asp Asn Leu Gin Val Arg 
225 230 235 240 

He Gly Asn Asn His Leu Ala He Ser Gly Asp Glu Arg Gin Leu Thr 
245 250 255 



' 

Ala Ser Val Asn Val He Asp Leu Gly Gin Leu He Asp Thr Ala Ser 

260 265 270 

Glv Ala He Gin Gly Gly Val He Val Val Asn Asp His His Ala Leu 

275 ~ 280 285 

Pro Thr Leu Tyr He Asp Ala Ser Val Ser Ser Leu Arg Phe Ala Asn 

290 295 300 

He Thr He Gin Asn Ala Gin Ala He Gly Lys He Val Asn Leu Gly 
305 310 315 320 



2940 
2979 



Asn Ser Glu Ser Gin Leu Leu Val Gin Gly Asp Asp lie lie Val Met 

325 330 335 

Gly Arg Thr lie Lys Ser Ala Arg Met Asp Phe Ser Gly Thr Glu Ala 

340 345 350 

Asp His lie Leu Ser lie Ser Thr Lys Ser Gly Asp lie Glu Ala Ser 

355 360 365 

Met His lie Asp Gly Ala Phe Asn Arg Asn Asn Met Arg Tyr His Gly 

370 375 380 

Val Leu Ser Asp Gly Phe Val Lys Ser Gly Phe Gly Lys Met Ser Gin 
385 ~ 390 395 400 

Arg Gin Pro Thr Glu Phe Ser Tyr Gly Leu Asp Asp Asn Ser Leu Gin 

405 410 415 

He Ala Ala His Cys Trp Gin Ser Ala His He Gin Gly Asp Gly Val 

420 425 430 

Gly Ala He Cys Leu Gin Asp Thr Leu Ser Tyr Thr Pro Gin Ser Gly 

435 440 445 

Asn Val Asn Leu He He Gin Asn Leu Asp Thr Gin Val Leu Leu Ala 

450 455 460 

Ala Leu Pro Ser Asp He His Trp Lys Ser Met Leu Asn Gly Arg He 
465 470 475 480 

Lys Ala Met Trp Gin Ala Gly Gin Ser Pro Leu Val Asp Ala Val Leu 

485 490 495 

Tyr Ser Asp Asp Gly Thr He Gly Leu Thr Gin Glu Glu Thr Gly Tyr 

500 505 510 

He Glu Met Pro Tyr Gin Arg Ala Ser Val He Ala Lys Ser Val Asp 

515 520 525 

Asn Gly Leu Lys Val Arg Thr Asp He Leu Gly Thr Ala Gly Arg Gly 

530 535 540 

Tyr Ala Asp Val He He Asn Pro Lys Gin Thr Asp Lys Pro He Ser 
545 550 555 560 

Gly Ala Leu Val Met Asn Asp Leu Asn Leu Ala Val Leu Arg Pro Phe 

565 570 575 

Phe Pro Ser He Gin Thr Leu Ser Gly Lys Val Ser Leu Ala Gly Gly 

580 585 590 

Leu Gly Gly Thr Leu Ser Lys Pro Leu Phe Tyr Gly Asn Ala Asn Leu 

595 600 605 

Lys Asn Gly Ala Leu Ala He Val Gly Val Pro Met Pro He Ser Asp 

610 615 620 

Val Asp Ala Thr Val Asn He Arg Gly Thr Lys Ala Arg Leu Asp Gly 
625 ^ 630 635 640 

Arg Phe Met Gly Gly Glu Gly His Gly Val Leu Tyr Gly Glu Met Asp 

645 650 655 

Trp Ala Glu Glu Leu Tyr Ala Arg Leu Gly Val Phe Gly Glu Asn Leu 

660 ^ 665 670 

Thr Val Ser Gin Pro Pro Leu Val Thr Ala Gin He Ser Pro Glu Leu 

675 680 685 

Glu Val He He Arg Pro Phe Gin Lys Phe Val Asp Val Gin Gly Val 

690 695 700 

Val Ser He Pro Ser Ala Thr He Arg Pro Pro Glu Ala Thr Ala Asp 
705 710 715 720 

He Val Thr Glu Ser Pro Asp Val Ser Val He Asp Arg Arg He Thr 

725 730 735 

Gly Asn He Asp Gin He Leu Ser Arg Ala Lys Pro Trp Asp He Asn 
740 745 750 



Ala 


Asn 


He 


Gly 


Val 


Asp 


Leu 


Gly Asn 


Glu 


He 


Glu 


Phe 


Arg 


Gly 


Phe 






755 










760 










765 








Gly 


Ala 


Val 


Leu 


Pro 


Leu 


Ala 


Gly Ala 


He 


His 


Leu 


Thr 


Gin 


Ser 


Gly 




770 










775 










780 










Gin 


Gly 


Ala 


Met 


Gin 


Ala 


Leu 


Gly Val 


Val 


Gin 


Val 


Ser 


Lys 


Arg 


Thr 


785 










790 










795 










800 


Lys 


He 


Asp 


Val 


He 
805 


Gly 


Gin 


Asn 


Leu 


Asp 
810 


Leu 


Asn 


Tyr 


Ala 


Gin 
815 


He 


Arg 


Phe 


Asp 


Gly 
820 


Asp 


Met 


Leu 


Asn 


Pro 
825 


Arg 


Leu 


Ser 


He 


Glu 
830 


Gly 


Glu 


Lys 


Gin 


He 
835 


Glu 


Gly 


Gin 


Thr 


Val 
840 


Gly 


Val 


Arg 


He 


Arg 
845 


Gly 


Thr 


Ala 


Ser 


Asn 
850 


Pro 


Asn 


He 


Thr 


Val 
855 


Phe 


Asn 


Asp 


Ala 


Gly 
860 


Leu 


Asp 


Glu 


Tyr 


Gin 


Ala 


Met 


Asn 


Ala 


Leu 


Val 


Thr 


Gly 


Arg 


He 


Ser 


Glu 


Ser 


Ser 


Asp 


865 










870 










875 










880 


Leu 


Gly 


He 


Thr 


Glu 
885 


Gin 


Gly 


Phe 


Arg 


Ser 
890 


Gin 


Val 


Thr 


Asn 


His 
895 


Leu 


Ala 


Ala 


Ala 


Gly 
900 


Leu 


Ser 


Leu 


Gly 


Leu 
905 


Ser 


Gly 


Thr 


Arg 


Asp 
910 


Leu 


Thr 


Asn 


Gin 


He 
915 


Gly 


His 


Ala 


Phe 


Gly 
920 


Phe 


Gin 


Ser 


Leu 


Thr 
925 


He 


Asp 


Ala 


Ser 


Gly 
930 


Ser 


Ser 


Asp 


Asp 


Thr 
935 


Asn 


Val 


Asn 


Val 


Thr 
940 


Gly 


Tyr 


He 


Thr 


Pro 


Asp 


Leu 


Tyr 


Leu 


Arg 


Tyr 


Gly Val 


Gly 


Val 


Phe 


Asn 


Ala 


Glu 


Ser 


945 










950 










955 










960 


Thr 


Leu 


Ser 


Met 


Arg 
965 


Tyr 


Gin 


Leu 


Thr 


Arg 
970 


Arg 


Val 


Tyr 


He 


Glu 
975 


Ala 


Thr 


Ser 


Ala 


Ala 
980 


Glu 


Asn 


Met 


Val 


Asp 
985 


Val 


He 


Tyr 


Arg 


Trp 
990 


Lys 


Phe 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 5 

cccaccgttt gcccttcaat 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 6 

catttttccc gagcattcaa ac 
<210> 7 



<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 7 

aatcagccac ttatcgccac 

<210> 8 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 8 

gtaaaacgac ggccagt 

<210> 9 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 9 

caggaaacag ctatgac 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 10 

tcatgaatga ctcaggcaaa g 

<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 11 

agatctaaac ttccaacgat aaatc 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 12 

aaacaaatcg cacccacgcc 

<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 13 

acaaattgca gcgcattgtt gg 



